Alleles of diabetes-resistant BN rats contribute to insulin-dependent type 1 diabetes mellitus.
Diabetes in the biobreeding (BB) rat results from autoimmune destruction of pancreatic beta cells and thereby it is sharing many features with human type 1 diabetes. Independent crossing studies have demonstrated that diabetes in the BB rat is explained by at least three recessively acting genes termed Iddm1 (major histocompatibility complex), Iddm2 (lymphopenia), Iddm3 (unknown). About 50% of Iddm1 and Iddm2 homozygous first backcross hybrids (BC1) usually develop diabetes. However, 75% of these homozygotes become diabetic when using diabetic BB/HRI and diabetes-resistant BN/Mol rats. That prompted us to carry out a cross between BB/OK and BN/Crl rats in order to localise diabetogenic gene(s) of BB and/or BN rats. Fifty nine Iddm1 and Iddm2 homozygous [(BNxBB)F1xBB] BC1 hybrids (35 M, 24 F) were observed for diabetes occurrence up to an age of 30 weeks. All hybrids were used in a genome-wide scan carried out with 238 microsatellite markers covering about 92% of the genome. Significantly more Iddm1 and Iddm2 homozygous BC1 hybrids became diabetic (69 vs. 50%, p<0.003) with an age at onset of 91+/-31 days. Significant deviations from expected allele distribution between diabetic and non-diabetic BC1 hybrids were found at loci on chromosomes 1, 2, 3, 9, 10, 15, 16 and 19, with the strongest effect observed at locus D10Mgh2, where more heterozygous (91%) than homozygous diabetics (44%) were found. We conclude that BN rats possess more than one gene contributing to type 1 diabetes development.